5-Cyano-6-(3-chlorophenyl)-4-oxo-2-thioxo-1,2,3,4-tetrahydropyrimidine (thiopyrimidinone) piperidinium salt was synthesized in accordance with our new method via one-pot three component condensation of 3-chloro-benzaldehyde, alkyl cyanoacetate and thiourea in the presence of piperidine in reflux and microwave irradiation conditions. Hie solution of 2 mmol 3-chloro-benzaldehyde, 2.4 mmol alkyl cyanoacetate, 2 mmol thiourea and 2 mmol piperidine in 40 ml methanol was heated in reflux condition for 4 hours, which is equivalent to a microwave irradiation of this mixture in 5 ml methanol. After completion of the reaction (monitored by TLC; 6 h of reflux or 4-6 min by microwave irradiation), the mixture was filtered and the yellow precipitate was washed with a little cold water and dried. 
Source of material 5-Cyano-6-(3-chlorophenyl)-4-oxo-2-thioxo-1,2,3,4-tetrahydropyrimidine (thiopyrimidinone) piperidinium salt was synthesized in accordance with our new method via one-pot three component condensation of 3-chloro-benzaldehyde, alkyl cyanoacetate and thiourea in the presence of piperidine in reflux and microwave irradiation conditions. Hie solution of 2 mmol 3-chloro-benzaldehyde, 2.4 mmol alkyl cyanoacetate, 2 mmol thiourea and 2 mmol piperidine in 40 ml methanol was heated in reflux condition for 4 hours, which is equivalent to a microwave irradiation of this mixture in 5 ml methanol. After completion of the reaction (monitored by TLC; 6 h of reflux or 4-6 min by microwave irradiation), the mixture was filtered and the yellow precipitate was washed with a little cold water and dried. Further purification was done by recrystallization in MeOH. HR-MS (EI+) confirmed the structure of the zwitterionic character. HR-MS (EI)+: found -264.9875, calc. forCnH6 37 CIN30S-264.9891; found-262.9913, calc. for ChH 6 35 C1N 3 OS -262.9920.
Experimental details
While the hydrogen atoms attached to carbon atoms were fixed at calculated positions, the Η atoms bound to nitrogen atoms were located from Fourier difference maps and refined freely.
Discussion
Various analogues of thiopyrimidones have effective antibacterial, antifungal, antiviral, fungicidal, insecticidal, miticidal [1, 2] and anti-leishmanial [3] [4] [5] activities. They are also starting materials for the production of some uracil derivatives and nucleosides [6] [7] [8] . The versatile biological activities of thiopyrimidones promoted us to take up this project for the synthesis of some of its novel derivatives. The crystal structure of the piperidinium salt shows a proton abstraction from 2-thiopyrimidone skeleton. It seems that N2-H is more acidic, since it is influenced by the inductive effect of aryl group and the negative charge could be stabilized by sulfur atom. The piperidinium cation is linked to the anion by N-H -O hydrogen bond. Comparison of the C1 -Ν bond lengths shows that the CI-N2 bond length (1.351(2) A) is shorter than CI-N6 (1.375(2) A) which could be related to the existence of negative charge on nitrogen and delocalization of negative charge in the resonance form with sulfur and also with the double bond. The crystal structure shows also the partial zwitterionic character of the planar thiopyrimidone molecule, of which the Η atom is transferred to the piperidine ring Ν atom.
13
C NMR spectra of piperidinium salts of thiopyrimidinone exhibited the carbonyl groups at <5 = 183 ppm and the carbon atom of carbonyl groups in thiopyrimidinone derivative resonate at δ = 176 ppm. Deshielding of carbonyl group in piperidinium salt can confirm intermolecular hydrogen bonding between piperidinium ion and carbonyl group in thiopyrimidone skeleton. In conclusion, we were able to synthesize 6-aryl-5-cyano-2-thiopyrimidones and their piperidinium salts using an efficient one-pot three-component condensation under reflux and microwave irradiation conditions. Piperidinium thiopyrimidone salts are stable and could be used for further transformation. 
